The coaxial cylinders technique was developed in response to the need for high-accuracy electrical conductivity measurements of relatively conductive, corrosive liquids. It has been applied successfully to molten salts and glass melts, and has two important advantages over other techniques -it does not require calibration in a standard reference liquid, and it permits measurement of previously inaccessible corrosive liquids. In this technique, coaxial cylindrical electrodes are positioned at successive immersions in the liquid, a.c. impedance is measured at each immersion, and the electrical conductivity is calculated from the change in measured conductance with immersion.
I. INTRODUCTION
Electrical conductivity is an intensive property and cannot be measured directly; it must be calculated from a measurement of the corresponding extensive property, resistance:
where R is resistance, ρ is electrical resistivity, κ is the electrical conductivity, / is the effective length of the current path, A is the effective cross-sectional area of the current path, and G is the cell factor (the current path length-to-area ratio 
II. THE COAXIAL CYLINDERS TECHNIQUE
The coaxial cylinders technique employs cylindrical (5) and the differential of equation (4) gives dz 2π (6) Equation (6) predicts that the plot of 1 /(z™ q al ) vi. ζ must be strictly linear.
Depth of immersion, 5 ξ, and the length of the radial section, z, differ only by an additive constant (see Figure 4 ). 6 Therefore, their differentials are identical, άξ = dz, and the value of the electrical conductivity of the liquid can be expressed as
It is evident from equation (7) that it is necessary to know only the relative, not the absolute, position of the The measured immersion must be corrected to compensate for the effect of the liquid displaced by the electrodes. This displaced liquid increases the effective immersion, so that the actual immersion is equal to the sum of the vertical displacements of the electrodes and the displaced liquid. 6 It is assumed that the shape of the meniscus is invariant with immersion. 
IV.2. Glass Melts
Using a specially constructed 80Pt-20Rh electrode assembly for high temperature measurements in air atmospheres, 10 the electrical conductivities of a liquid crystal display glass melt /41/ and two simulated nuclear waste glass melts /42/ were successfully measured as a function of temperature. As expected, these melts exhibited Arrhenius behavior -electrical conductivity increased with temperature, and In (κ) varied linearly with (1/7). These results serve to demonstrate the utility of the coaxial cylinders technique in glass melts.
V. LIMITATIONS AND SOURCES OF ERROR

V.l. Sources of Error
Sources of error fall into two categories: (1) those due to imperfections in the construction of the electrodes, and (2) those due to improper deployment of the electrodes. The first can lead to two problems: (i) if the central electrode is parallel to the outer electrode but off center, the technique will work, but the cell factor is no longer calculable from first principles, i.e., the cell requires calibration; (ii) if the central electrode is not parallel to the outer electrode, the technique will not work, but fortunately, the plot of l/(z ; '^0') vj. ξ will fail to be linear, and the problem is easily recognized.
Complete details of the apparatus and experimental procedure are presented elsewhere/32/. 
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V.2.1. Electrode Non-Idealities
When immersed in a highly conductive liquid like molten KCl, the electrodes are non-ideal, i.e., they are not equipotential. The technique as presented above assumes that the electrode is either ideal or nearly ideal.
For the purpose of this discussion, an ideal electrode has a negligible resistance which does not vary with immersion; a nearly ideal electrode has a very small resistance which does not vary with immersion; a nonideal electrode has a small resistance which does vary with immersion. Figure 5 illustrates these three electrode types. The ratio of electrode resistance to solution resistance determines whether an electrode is ideal, nearly ideal, or non-ideal. Immersed in different solutions, the same electrode may be considered ideal in one case and non-ideal in another, e.g., a Pt electrode immersed in motor oil is ideal; the same Pt electrode immersed in mercury is non-ideal. In brief, the problem is that when the measured resistance of the liquid is very small, the resistance of the electrode, although small, becomes a significant fraction of the total resistance. 
V.2.2. Limitations of the Impedance Measuring Instrument
The measured impedances in highly conductive liquids are too small for the impedance measuring instrument to accurately measure. There is a finite range of impedance and frequency over which the impedance measuring instrument can accurately measure absolute impedance. The accuracy is a function of both impedance and frequency, as shown in Figure 6 
VI. SUMMARY
The coaxial cylinders technique was developed in response to the need for high-accuracy electrical 
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